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(54) Electronic control apparatus, utilisable with cutting and milling machines and the like, to 
obtain constant-depth cuts on slabs 

(57) Electronic control apparatus utilisable with mill- 
ing and cutting machines and the like, to obtain con- 
stant-depth cuts, independently on surface undulations 
and/or unevenness of the material being worked (5), 
constituted by an internally hollow plate (1) with a perfo- 
rated bottom, coaxial to the tool and connected to a 
pressurised air source (7), suitable to constitute an air 
pad between the plate (1) and the material (5), said 
plate being anchored to a floating device suitable to fol- 
low the undulations of the surface, of the material and to 
a mechanical device of precision to sense the surface 
undulations; an electronic device (13) that senses the 
vertical deviations of the floating device and transmits 
the same to a control processor (14) suitably pro- 
grammed to regulate the vertical position of the tool (2). 
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Description 

The present invention relates to an electronic con- 
trol mechanical apparatus, utilisable with any cutting, 
incising and milling machine and the like, suitable to 
allow the realisation of constant-depth incisions, cuts 
and holiowings on slabs from any material, independ- 
ently on the possible surface undulations, uneven- 
nesses and/or variations of the same slabs. 

As is known, the realisation of non-through inci- 
sions and cuts on slabs in general in particular on slabs 
from material , utilized for instance to obtain synoptic 
plates and the like, involves the need of being provided 
with perfectly flat surfaces, in order to obtain cuts of con- 
stant depth and therefore suitable to constitute seats for 
electric fixtures, switches, lamps and the like; in fact, it is 
well known that any variation or undulation present on 
the surface to be cut causes cuts of different or in any 
case not constant depths. 

At present, the problem of ensuring a constant 
depth to the series of incisions made on slabs, in partic- 
ular slabs from metal, is sometimes solved by using 
mechanical tracer points that follow the levelness of the 
surface to be incised or cut, constantly leaning on said 
surface. 

However, the use of this technique involves some 
severe drawbacks, among which especially the pres- 
ence of grooves on the surface, produced by the chips 
caused by the incisions, which chips may insert 
between the flat support of the tracing points and the 
material during the working. 

Incision techniques are also known that utilise elec- 
tronic transducers or other types of transducers, 
depending on the type of material to be worked, which 
allow the cutting tool to cut the material without any con- 
tact between the transducers and the same material. 

In the practice, said electronic-type transducers 
involve very high costs and cannot be utilized with many 
types of materials, such as wood, plastic materials, and 
some metals. 

Object of this invention is therefore to provide an 
electronic control mechanical apparatus for cutting 
machines and the like, so designed and structured as to 
entirely obviate the drawbacks of the present technolo- 
gies utilized for obtaining constant-depth cuts and/or 
millings on slabs, and such as to allow to work on any 
material whatever, without coming in touch with the lat- 
ter, and also such as to be of a very contained cost. 

A further object of the invention it to provide an 
apparatus of the above specified type of very simple 
structure, highly reliable and utilisable with any milling, 
incising and/or cutting machine, and also on machine 
that at present are equipped with automatic tool-chang- 
ers. 

Still a further object of the invention is to provide an 
electronic control mechanical apparatus advanta- 
geously utilisable also on any cutting and drawing 
machines or the like wherein a constant distance of the 


apparatus from the material to be worked is required. 

These and still further objects which will be more 
clearly stressed later on, are achieved by an electronic 
control mechanical apparatus utilisable with the present 

5 cutting, milling and hollowing machines, suitable to 
obtain constant depth cuts and/or holiowings on slabs, 
which apparatus is constituted, according to the present 
invention, by a plate-shaped box-body, coaxially 
arranged relatively to the cutting tool of the machine and 

io connected to a pressurised air source, said plate being 
provided with holes in its lower face, suitable to direct 
said air towards the surface of the material to be cut, in 
such a way as to raise said plate and form, between 
said plate and the material, an air pad capable of ensur- 
es ing a constant distance between the plate and the mate- 
rial, without any touch between the same, said plate 
being also connected to a floating device anchored to 
the machine and then connected to a mechanical preci- 
sion system, suitable to allow said floating device, dur- 

20 ing the shifts of the tool on the plane of the material, to 
follow the undulations of the surface of the material, 
there being also provided an electronic position sensing 
device, substantially a transducer or the like, suitable to 
sense the vertical deviations of said floating system, 

25 and therefore also those of the plate relatively to the 
slab, and to transmit them to an electronic machine con- 
trol processor suitably programmed to modify the verti- 
cal position of the tool-supporting saddle, based on the 
information obtained by said electronic sensing device, 

30 allowing thereby the realisation of constant-depth cuts, 
without any touch between the plate and the material 
being worked. 

More particularly, said vertically floating device is 
substantially constituted by a horizontal rod, connected 

35 to the plate and provided with uprights or vertical col- 
umns, driven within seats obtained in the usual mobile 
saddle that supports the cutting tool, or on a support lat- 
eral to said saddle. 

Said mechanical precision device, suitable to allow 

40 said floating device to follow the surface undulations of 
the material being worked, is preferably constituted by a 
rack integral with one of said plate driving uprights and 
constantly kept engaged with a toothed pinion associ- 
ated in its turn to said electronic positioning device. 

45 Said electronic device for sensing the vertical posi- 
tioning variations of said floating device is also consti- 
tuted by an encoder, preferably of the photoelectric or 
optic type. 

Said cutting tool is constituted by a mechanical tool 
so of a known type and may be easily changed according 
to the working to be carried out. The machine, accord- 
ing to the present invention, is so programmed as to 
providing itself automatically with the suitable tool fol- 
lowing the programme, taking it from a special rack 
55 arranged by side of the working top. 

According to the present invention, said cutting tool 
may be advantageously constituted by a laser cutting 
device. The apparatus according to the invention 
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renders particularly advantageous the use of a laser 
cutting device: in fact, as is known, the cut with such a 
device must take place exactly in focus, and therefore 
even minor shifts on the vertical, as happens with con- 
tact or sliding apparatuses, involve marked irregularities 5 
in the working of the cutting device; such drawbacks are 
entirely excluded with the apparatus according to the 
invention. 

Further characteristics and advantages of the 
present invention will be stressed by the following 10 
detailed description, made with reference to the 
attached drawings, which is solely given by way of non 
limiting indication, and wherein: 

Figure 1 shows the schematic front view of a is 
mechanical-electronic apparatus for the realisation 
of cuts on slabs, without any touch of the same with 
the material being worked, realised according to the 
invention and applied to a usual cutting or milling 
machine, not represented integrally in the figure, 20 
while 

Figure 2 shows a side view of the apparatus of Fig- 
ure 1 . 

With reference to the aforesaid figures, the appara- 25 
tus of the invention is substantially constituted by a flat 
body, shaped as an internally hollow circular plate, indi- 
cated by 1 in the figure, which is positioned coaxially to 
the cutting tool 2, activated in a known manner by a ver- 
tical axis spindle 3. 30 

Said plate 1 is then mounted in a freely rotary way 
within a horizontal saddle 4 provided, in a known man- 
ner, with horizontal traverse shifts according to the X-Y 
axes with respect to a slab 5, positioned on the support- 
ing top 6. 35 

Said plate 1 is then connected to a pressurised air 
source (not represented) through a duct 7 and has in its 
part facing the material several through-holes suitable 
to direct air directly towards the upper face of the under- 
lying material 5: the inlet of pressurized air into the plate 40 
and especially the air flow emitted by said holes against 
the material 5 create a pressure effect between the 
plate and the material, whereby the plate tends to raise 
and therefore to go away from the material. 

The depressure that create thereby tends to draw 45 
near again the material and the plate. There creates in 
this way an air pad between the plate and the material 
that can ensure that the plate is always at a constant 
distance from the material 5 each time such plate 
undergoes relative position variations with respect to so 
the material 5, due to surface undulations or uneven- 
nesses of the material 5. 

To this aim, plate 1 is anchored in a horizontal 
crosspiece 8 (Figure 1) supporting two cylindrical verti- 
cal rods 9, freely driven within said saddle 4; said cross- 55 
piece 8 and said vertical drive rods constitute a 
vertically floating or oscillating system which is integrally 
hooked to saddle 4, which is mounted on cylindrical rails 


4a, allowing it to be laterally shifted by means of a cylin- 
der 4b. 

Therefore, said vertically floating system can follow, 
during the shifts of the tool in the two directions X-Y 
while the machine is running, the surface undulations of 
the material as said undulations, causing variations in 
the air pad between the plate and the material, shift ver- 
tically also plate 1 . 

These sniffings of the plate are sensed by a 
mechanical precision system constituted by a rack 10, 
integral with a plate driving rod 9, engaged with e 
toothed pinion 1 1 (Figure 2), supported in its turn by a 
structure 12, opposite to return springs 12a (Fig. 2). 

To said pinion 1 1 an electronic positioning device is 
associated, which is constituted by a transducer, sub- 
stantially an encoder 13 of the photoelectric or the optic 
type, which provides to relatively sensing the vertical 
deviations of said floating system and to transmitting the 
so sensed signals to an electronic machine control 
processor, for instance like the one schematized and 
indicated by 14 in Figure 1, which is suitably pro- 
grammed to modify the vertical position of saddle 4, and 
therefore the tool, based on the information received 
from said electronic processor. 

From what has been expounded hereinabove, it is 
apparent that the distance between the plate and the 
material is kept always constant, without their getting in 
touch with each other. 

In other words, a constant-depth cut is always 
obtained, independently on the surface variations of the 
material. 

Always according to the invention, the above 
described apparatus may be installed on any machine 
for cutting, milling and drawing slabs from any type of 
material and the like. 

Besides, the structure of said apparatus is fit also 
for those types of machines that use automatic tool- 
changers. 

Lastly, the constant air jet directed towards the . sur- 
face of the slab being worked offers in practice the 
advantage of continuously removing from said surface 
both the chips and the powder produced by the cutting 
operation; such advantage is especially important in 
case of workings of slabs from wood or plastic materi- 
als. 

Obviously, in the practice, in the invention as 
described and illustrated by way of non limiting indica- 
tion, structurally and functionally equivalent modifica- 
tions and variants may be introduced, without departing 
from the protection scope of said invention. 

Claims 

1. An electronic control mechanical apparatus, utilisa- 
bie with cutting, inciding and millimg machines in 
general, to obtain constant-depth incisions, cuts 
and the like on slabs from any material, character- 
ised in that it is constituted by a plate-shaped box- 
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body (1), movable coaxially to the cutting tool (2) of 
the machine and connected to a pressurised air 
source (7), said plate (1) being provided with holes 
in its lower face, suitable to direct said air towards 
the surface of the material (5) to be cut, so as to 5 
raise said plate and to form between the plate and 
the material an air pad than can ensure a constant 
distance between the plate and the material, with- 
out their coming in touch with each other, said plate 
(1) being also connected to a floating device (8-9) 
anchored in the machine and then connected to a. 
mechanical precision system (10-11), suitable to 
allow said floating device (8-9), during the shifts of 
tool (2) on the plane of the material, to follow the 
undulation of the material surface, there being also 
provided an electronic position sensing device, sub- 
stantially a transducer (13) or the like, suitable to 
sense the vertical deviations of said floating sys- 
tem, and therefore also of plate (1) with respect to 
slab (5), and to transmit them to an electronic 
machine control processor (14), suitably pro- 
grammed to modify the vertical position of saddle 
(4) supporting tool (2), based on the information 
sensed by said electronic sensing device (13) 
allowing thereby to realise constant-depth cuts, 
without any touch between the plate and the mate- 
rial being worked. 

2. The apparatus according to claim 1 , characterised 
in that said floating device (8-9) comprises a hori- 
zontal rod (8) connected to plate (1) and provided 
with uprights (9) slidingly driven within seats 
obtained or associated to said saddle (4) support- 
ing tool (2). 

3. The apparatus according to claim 1 , characterised 
in that said mechanical precision device (10-11), 
suitable to allow said floating device (8-9) to follow 
the surface undulations of the material (5) com- 
prises a rack (10), integral with an upright (9) of the 
same fbating device and engaged with a toothed 
pinion (11) associated in its turn to said electronic 
position sensing device (13). 


The apparatus according to preceding claims, char- 
acterised in that it is utilisable also on cutting and 
milling machines and the like that are provided with 
automatic tool-changer (2). 

A process for the realisation of constant depth cuts, 
hollowings and the like on slabs, by means of cut - 
ting and milling machines and the like, character- 
ised in that it comprises the following steps: 

constantly creating a compressed air pad 
between a plate that moves vertically, coaxially 
to the machine tool, and the surface of the 
material to be treated, suitable to ensure a con- 
75 stant distance between the plate and the mate- 

rial during the cutting operations, then 
providing a floating device, substantially verti- 
cally oscillating, integral with the machine and 
the movable plate, and rigidly connected to a 
20 mechanical precision device, substantially a 

rack and toothed pinion system, suitable to 
allow, during the shifts of the cutting tool on the 
material, said floating device to follow the sur- 
face undulations of the material, then 
25 - sensing in a relative manner and through elec- 
tronic position sensing means, the vertical 
deviations of said floating system integral with 
the plate, and transmitting the signals related to 
said deviations to an electronic machine con- 
30 trol processor, suitably programmed to modify 

the vertical position of the tool support based 
on the information received. 


35 


40 


4. The apparatus according to claim 1 , characterised 45 
in that said electronic sensing device is constituted 

by an encoder (13) of the photoelectric, optic type 
or the like. 

5. The apparatus according to claim 1 , characterised so 
in that said cutting tool is constituted by a laser cut- 
ting device. 

6. The apparatus according to one or more of the pre- 
ceding claims, characterised in that it is utilisable to 55 
realise cuts and the like on slabs from any material, 
without any touch between plate (1) and the under- 
lying material. 
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(54) Electronic control apparatus, utilisable wfth cutting and milling machines and the like, to 
obtain constant-depth cuts on slabs 

(57) Electronic control apparatus utilisable with mill- 
ing and cutting machines and the like, to obtain con- 
stant-depth cuts, independently on surface undulations 
and/or unevenness of the material being worked (5), 
constituted by an internally hollow plate (1) with a perfo- 
rated bottom, coaxial to the tool and connected to a 
pressurised air source (7), suitable to constitute an air 
pad between the plate (1) and the material (5), said 
plate being anchored to a floating device suitable to fol- 
low the undulations of the surface, of the material and to 
a mechanical device of precision to sense the surface 
undulations; an electronic device (13) that senses the 
vertical deviations of the floating device and transmits 
the same to a control processor (14) suitably pro- 
grammed to regulate the vertical position of the tool (2). 
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